Olmesartan ameliorates urinary dysfunction in the spontaneously hypertensive rat via recovering bladder blood flow and decreasing oxidative stress.
As hypertension (HT) is one of the risk factors for lower urinary tract symptoms, we investigated the effect of an angiotensin II type I receptor blocker, olmesartan, on bladder dysfunction in the spontaneously hypertensive rat (SHR). Twelve-week-old male SHRs were administered perorally with olmesartan (0, 1, or 3 mg/kg/day) or nifedipine (30 mg/kg/day) for 6 weeks. Wistar rats were used as normotensive controls. The effects of olmesartan or nifedipine on blood pressure (BP), bladder blood flow (BBF), urodynamic parameters, tissue levels of malondialdehyde (MDA), nuclear factor erythroid 2-related factor 2 (Nrf2), and nerve growth factor (NGF) were measured in the bladder. Localization of 4-hydroxy-2-nonenal (4-HNE), Nrf2, and NGF in the bladder was shown by immunohistochemistry. The SHRs showed significant increase in BP, micturition frequency, and expression of MDA, 4-HNE, Nrf2, and NGF when compared to the control Wistar rats. Conversely, there was a decrease in BBF and single voided volume in SHRs when compared to Wistar rats. Treatment with olmesartan and nifedipine significantly improved BP. However, only olmesartan significantly ameliorated urodynamic parameters and oxidative damage compared to the non-treated SHR. The immunoreactivities of 4-HNE, Nrf2, and NGF in SHR urothelium and blood vessels were increased compared to the control. Treatment with a high dose of olmesartan decreased the expressions of 4-HNE, Nrf2, and NGF in the bladder. Our data suggest that BP, BBF, and oxidative stress may be responsible for the functional changes in HT-related bladder dysfunction. Olmesartan significantly ameliorated this bladder dysfunction.